This study presents the mechanical behavior of newly developed metal matrix composites (MMCs) in terms of tensile and fatigue properties. In the investigation, A6061/SiC metal matrix composite with different weight percent of reinforcements (2.5%, 5%,7.5%, 10%, 12.5%) were made-up by stir casting. Microstructural analysis, tensile test and fatigue tests were carried out in order to make out microstructure and mechanical properties of the composites. The outcomes of microstructural study exposed uniform distribution and low porosity for 7.5 % SiC. Minimum porosity was observed for the 2.5% of reinforcement. The mechanical results showed that the addition of SiC particles led to the improvement in tensile strength, fatigue strength upto 7.5 % SiC.In the fracture image of tensile and fatigue sample at 7.5% of SiC, grain structure was much better as compared to other selected samples.
Introduction
Nowadays many research centers focus a lot of efforts on developing new methods for production and testing of metal matrix composites (MMC) suitable in aerospace and automotive applications .Among many well-known advantages of particle reinforced MMCs one can distinguish a common fact that they can be processed using technologies similar to those for monolithic materials applied .Thus, attempts are made to elaborate cost-effective production technology of composites with homogeneously distributed reinforcement and enhanced such properties as strength, stiffness, and weight in comparison to monolithic materials. Fatigue strength is used to describe a property of materials ability of a material to withstand repeated stress. In these cases, a number of cycles (usually 10 7 ) are chosen to represent the fatigue life of the material.
A fracture is the separation of an object or material into two or more pieces under the action of stress. The fracture of a solid usually occurs due to the development of certain displacement discontinuity surfaces within the solid. If a displacement develops perpendicular to the surface of displacement, it is called a normal tensile crack or simply a crack; if a displacement develops tangentially to the surface of displacement, it is called a shear crack, slip band, or dislocation. Fracture strength or breaking strength is the stress when a specimen fails or fractures. Fracture strength, also known as breaking strength, is the stress at which a specimen fails via fracture. This is usually determined for a given specimen by a tensile test, which charts the stress-strain curve (see image). The final recorded point is the fracture strength. Ductile materials have a fracture strength lower than the ultimate tensile strength (UTS), whereas in brittle materials the fracture strength is equivalent to the UTS. If a ductile material reaches its ultimate tensile strength in a loadcontrolled situation, it will continue to deform, with no additional load application, until it ruptures. However, if the loading is displacement-controlled, the deformation of the material may relieve the load, preventing rupture. 
Fabrication of Metal Matrix Composite
In the present investigation, AA 6061 was selected as a matrix material while SiC was selected as reinforcement material to fabricate composite by using stir casting process. At the start, AA 6061 alloy was heated to about 700 ºC till the complete alloy in the crucible was melted. The reinforcement particles SiC was preheated to 400 0 C for 1 hour before inclusion into the melt alloy. Simultaneously, a Different weight proportion of SiC was added to the melt according to selected proportions ( Table 3 ).
The stirrer made up of stainless steel was lowered into the melt AA6061 gradually to mix the metal matrix composite at the speed of 500 RPM. The preheated SiC particles were added into the molten AA6061 alloy at a constant rate for the duration of the stirring time. Prepared samples are shown in Figure 2 . 
Physical properties

Tensile Strength and Fracture Analysis
Maximum tensile strength was observed in Al/7.5 wt. % SiC metal matrix composite as shown in Table 4 . Tensile fracture image of the sample containing 2.5% SiC is not so fine. It has coarse grain structure which makes the structure poor in strength and durability. As Figure 9 shows the actual representation of the tensile fracture, we can easily predict that it doesn't have better strength. Tensile fracture image of the sample containing 5% SiC is fine as compared to the sample containing 2.5% SiC in Al. It has less coarse grain structure which makes the structure better in strength and durability. Figure 10 shows the actual representation of the tensile fracture, we can easily predict that it has less coarse grain structure to have better strength. coarse grain structure which makes the structure better in strength and durability. As study shows that the more fine grain structure more will be the strength. Figure 11 shows the actual representation of the tensile fracture, It can be easily predict that it has least coarse grain structure to have good strength. Tensile fracture image of the sample containing 10% SiC is not so fine. It has more coarse grain structure which makes the structure more brittle. Figure 12 shows the actual representation of the tensile fracture. Tensile fracture image of the sample containing 12.5% SiC has coarse grain structure which makes the structure poor in strength and durability and makes a brittle structure. Figure 13 shows the actual representation of the tensile fracture, it can be easily predict that it has coarse grain structure and less fine grain structure.
Fatigue Strength and Fracture Analysis
Fatigue fracture can be caused due to holes, keyways and sharp changes of direction. Fatigue fracture of Al samples was taken on optical microscope in which fine and coarse grain structure could be seen which shows the strength of the material. The shape of the structure will significantly affect the fatigue life; square holes or sharp corners will lead to high local stresses where fatigue cracks can begin. Maximum fatigue strength was observed in Al/7.5 wt. % SiC metal matrix composite as shown in Table 5 .
The fatigue fracture images below are taken from the samples which were tested on optical microscope. The fatigue fracture images show the grain size of the tested samples. The grain size is fine and coarse in many samples but best outcome could be seen in the sample containing 7.5% SiC in Aluminium alloy. This sample has the fine grain structure which shows that it has better fatigue strength as compared to the other samples.
Fatigue fracture images of the sample containing 2.5% SiC in Al has high coarse grain structure and less fine grain due to which fatigue strength of the compound is low. Figure 14 shows the actual representation of the fatigue fracture of AA6061/2.5 % SiC composite. Fatigue fracture images of the sample containing 5% SiC of 1.5kg Al has coarse grain structure less than AA6061/2.5% SiC composite. It also has less fine grain size due to which fatigue strength of the compound is low. Figure 15 shows the actual representation of the fatigue fracture. Fatigue fracture images of the sample containing7.5% SiC in Al are very fine as compared to any other sample of SiC. It has least coarse grain structure which makes the structure better in strength and durability. As study shows that the more fine grain structure more will be the strength. Figure 16 shows the actual representation of the fatigue fracture. Fatigue fracture image of the sample containing 10% SiC in Al is not so fine. It has more coarse grain structure which makes the structure more brittle. SiC in Al. It has coarse grain structure which makes the structure poor in strength and durability. It shows brittleness in the structure. Figure 18 shows the actual representation of the Fatigue fracture. 
Conclusions
Following conclusions can be drawn from the analysis:
1. Uniform distribution was observed in all the samples fabricated at different percentage of reinforcement.
2. Maximum tensile strength and fatigue strength was observed for 7.5% reinforcement (SiC).
3. From the tensile fracture it was observed that at 7.5% of SiC better grain structure observed.
4. In the fracture image of fatigue sample at 7.5% of SiC, grain structure was much better as compared to other selected samples.
